A new method of detecting urease activity in Enterobacteriaceae was developed. An 8 5 cm filter paper disc impregnated with 20% urea and 0-5% bromocresol purple was placed on the surface of a glucose fermentation plate after inoculation with a multipoint replicator and overnight incubation. This method was compared with the commercially prepared Mast urea agar (Multipoint) and Fuscoe's Urea Plate Medium. A total of 240 routine isolates of Enterobacteriaceae were tested for urease activity using the three methods. Sixty five isolates were positive by the three methods while 33 isolates gave differing results. The urea disc method was more sensitive for detecting urease activity in isolates of Klebsiella species, Morganella morganii, and Yersinia enterocolitica. It also overcame the problem associated with the other two media of diffusion of alkali end products through the medium.
The detection of urease activity is an important characterisation test used to help identify Enterobacteriaceae. Many laboratories use the agar medium of Christensen to detect urease activity.' Where large numbers of organisms are identified daily, biochemical identification is achieved in many laboratories using the multipoint replication technique. This method provides a rapid, economical, and reliable identification system.23
Methods for detecting urease activity using the multipoint inoculation technique have been developed. These include Mast Urea Agar (Multipoint) (Mast Product Description Sheet IDM 32), which is based on Christensen's formulation but which has been modified slightly for use Nine cm in diameter, filter paper discs (Qualitative 1 Whatman, Maidstone, England) were trimmed to fit 8-5 cm diameter Petri dishes. These discs were saturated in an aqueous solution containing 20% urea and 0-05% bromocresol purple w/v and laid on household greaseproof paper to dry in a fan air circulated incubator at 37°C. After drying, the discs were stored in Petri dishes at room temperature before use.
1% GLUCOSE PLATE
This comprises the following: 1 ml phenol red 02%; Oxoid Agar No 3 (L13) 1-7 g; Lab Lemco Oxoid (L29) 0-3 g; Tryptose Oxoid (L47) 0 5 g; distilled water 90 ml; 10% glucose 10 ml; pour five plates per 100 ml of agar. The formulation used is a non-inhibitory electrolyte deficient medium similar to those used in urine investigations, with the lactose replaced by glucose and with phenol red as the pH indicator.
After inoculation of the glucose fermenta- highlighted by finding that a large proportion of Klebsiella species (14 of 36) and Morganella morganii (three of five) failed to show urease activity in the Mast urea agar. Those Klebsiella species which did give a positive urease result on the Mast urea agar resulted in a change that was generally weak.
Fuscoe's urea plate medium was specifically developed for the multipoint inoculation technique and was recommended for the demonstration of urease activity in up to nine bacterial strains on a single 9 cm plate rather than using a 32 pronged replicator. It was also observed in the urea plate medium that the large amounts of alkali produced by strong urease producing organisms would diffuse through the medium and obscure the results of neighbouring colony spots. The results of urease detection for the Klebsiella species were superior using the urea plate medium compared with the Mast urea agar, but like the Mast agar, the results for Morganella morganii were negative in three of the five isolates. Neither of these two media detected urease activity in the two isolates of Yersinia enterocolitica after 18 hours of incubation.
The urea disc method relies on several important considerations. Firstly, urease is a constitutive enzyme and is synthesised by certain bacteria regardless of the presence or absence of its substrate urea.5 Therefore, organisms capable of producing the urease enzyme will do so on the glucose plate even though the medium is devoid of urea. Secondly, by definition, all Enterobacteriaceae are glucose fermenters and glucose is a stimulator of urease activity, particularly in those organisms which hydrolyse urea slowly. The energy provided by glucose fermentation causes the increased stimulation of the urease enzyme by increasing the rate of metabolism and cell reproduction.5 Thirdly, the concentration of glucose in the glucose fermentation is 1%. This is the recommended concentration for carbohydrate fermentation tests because it reduces the possibility of alkaline reversion occurring.5 Because the urease test relies on the demonstration of alkalinity, a 1% concentration of glucose will prevent false positive reactions occurring due to alkaline reversion (acetoin production). The urea disc method for detecting urease activity was found to overcome the interpretation problems of alkaline diffusion if the results were read within 30 minutes of the disc being placed on the agar plate. The colour intensity for the positive reactions was fully developed within five minutes and contained in the area of the growth spot for up to 30 minutes. The urea disc detected urease activity in strains of Klebsiella, Proteus, Morganella morganii and Yersinia enterocolitica. The urea disc method was, however, less sensitive in detecting urease activity in some strains of Enterobacter species and Citrobacter diversus than the other two methods.
We believe that when incubated at 36°C these organisms were unable to produce sufficient urease enzyme and consequently sufficient alkali endproducts to overcome the acid endproducts that resulted from glucose fermentation.
According to Topley and Wilson,6 many Enterobacter species give atypical biochemical reactions unless tested at lower temperatures, perhaps indicating increased biochemical activity at lower temperatures. Further testing comparing urease production of organisms at 36°C and 30°C using the urea filter disc method showed isolates of both Enterobacter and Citrobacter species which gave positive reactions at 30°C but not at 36°C. Isolates of Yersinia enterocolitica gave more intense positive reactions at 30°C while the results for other organisms were unaffected when incubated at 30°C. We therefore recommend that the urea filter paper disc method for detecting urease activity be done at 30°C. 
